Cr54 is a completely new evaluations in collaboration with ORNL and FZK.

High energy part and scattering matrices:
Authors: P.Pereslavtsev, A. Konobeyev, L.Leal, U. Fischer

This evaluated data file is based on the nuclear model code Talys [kon07], 1.0 and
on existing resonance parameter tables. This file can be used in particle transport
calculations as well as activation and shielding applications over the incident
neutron energy range from 1.0E-11 to 200 MeV.

24-Cr- 54 ORNL Resonance Evaluation Including Covariance
Authors: L. C. Leal, H. Derrien, K. Guber, G. Arbanas and D. Wiarda

Resolved resonance parameter evaluation for Cr-54 was done with the computer
code SAMMY. Transmission measurements for highly enriched samples of
chromium isotopes, done by Harvey et al., were used in the evaluations.[1] One
transmission measurement for Cr-54 done with a 99.87% enriched sample were
used in the evaluation. The transmission measurement was done at the Oak Ridge
Electron Linear Accelerator (ORELA) of the Oak Ridge National Laboratory. The
transmission data were measured at the 201-meter flight-path in the energy range
of 13-850 KeV. Thermal cross section data available in the EXFOR data system were
also included in the evaluation.

A set of resonance parameter describing the experimental data was obtained.
Resonance parameter covariance matrices were also obtained in the SAMMY
evaluation process. The Cr-54 evaluation was done in the energy region 10-5 eV 834
keV.[2]

Thermal cross section obtained in the present evaluation are compared to the
values listed in the Atlas of Neutron Resonances in the following table:

Cross Section ORNL Atlas
Capt 0.41+/-0.04 0.41+/-0.04
Total 2.96+/-0.11 B
Scat 2.55+/-0.10 2.54+/-0.10
ORNL ENDFBVII.O JENDL4 2437 1451 54
Res. Int 0.214+/-0.021 0.202 0.204
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Processing
PUFF and ERRORR have two options of generating covariance matrices, (1) use

point data to make the cross section data on the union grid, (2) use MG library with
cross sections precomputed. Both options were run and differences between
ERRORR and PUFF are in the expected range. The SCALE 44 group structure was
used in connection with a 1/E weighting spectrum.

Differences (file 1 is ERRORR) for option 1 and Cr 50 for cross section and
uncertainty are listed below (off-diagonal elements show larger differences, mainly
for cross-reaction values:

Cross section differ for reaction 2437 1 for group 10 values are 2,883500E+00 2,887678E+00 6,303921E-04

Uncert, data differ for reaction 2437 1 for group 10 values are 1.,434800E-02 1,437195E-02 1,669409E-03

Cross section differ for reaction 2437 1 for group 11 values are 3,330900E+00 3,326737E+00 1,249820E-03

Uncert, data differ for reaction 2437 1 for group 11 values are 1,043700E-02 1,052381E-02 8,317120E-03

Cross section differ for reaction 2437 1 for group 12 values are 2,513000E+00 2,512459E+00 2,154530E-04

Uncert, data differ for reaction 2437 1 for group 13 values are 1.,005400E-02 1,004545E-02 8.504548E-04

Cross section differ for reaction 2437 1 for group 14 values are 1,707500E+00 1,704075E+00 2,00B067E-03

Uncert, data differ for reaction 2437 1 for group 14 values are 2,627900E-02 2,633265E-02 2,041616E-03
Cross section or uncert, data differ for 2437 1

Cross section differ for reaction 2437 2 for group 10 values are 2,869500E+00 2,868964E+00 1,866968E-04

Uncert, data differ for reaction 2437 2 for group 10 values are 1,463400E-02 1,471161E-02 1,198728E-03

Cross section differ for reaction 2437 2 for group 11 values are 3.,325100E+00 3,319784E+00 1.,598611E-03

Uncert, data differ for reaction 2437 2 for group 11 values are 1.,046300E-02 1,055312E-02 8.,613510E-03

Cross section differ for reaction 2437 2 for group 12 values are 2,511500E+00 2,511150E+00 1,392634E-04

Uncert, data differ for reaction 2437 2 for group 13 values are 1,006200E-02 1,005307E-02 8,871722E-04

Cross section differ for reaction 2437 2 for group 14 values are 1,701000E+00 1,700539E+00 2,355452E-04

Uncert, data differ for reaction 2437 2 for group 14 values are 2,640500E-02 2,641183E-02 2,588163E-04
Cross section or uncert, data differ for 2437 2

Cross section differ for reaction 2437 5 for group 4 values are 6,586900E-02 6,588163E-02 1.917250E-04

Uncert, data differ for reaction 2437 5 for group 4 values are 1,407800E-01 1,407510E-01 2,060844E-04
Cross section or uncert, data differ for 2437 5

Cross section differ for reaction 2437 51 for group 10 values are 1,630700E-02 1,691653E-02 5,635198E-04
Cross section or uncert, data differ for 2437 51

Cross section differ for reaction 2437 52 for group 7 values are 3,744300E-02 3,744870E-02 1,521237E-04
Cross section or uncert, data differ for

Cross section differ for reaction 2437 53 for group 1 values are 1,306000E-03 1,305863E-03 1,047381E-04

Cross section differ for reaction 2437 53 for group 5 values are 9,123000E-02 9,124384E-02 1.517393E-04

Uncert, data differ for reaction 2437 53 for group 5 values are 1,019000E-01 1,019114E-01 1,122340E-04
Cross section or uncert, data differ for 2437 53

Cross section differ for reaction 2437 54 for group 1 values are 2,401600E-04 2,401318E-04 1,176102E-04

Cross section differ for reaction 2437 54 for group 3 values are 1,397900E-02 1,397753E-02 1,053976E-04

Cross section differ for reaction 2437 54 for group 5 values are 6,197600E-03 6,199485E-03 3,041495E-04

Uncert, data differ for reaction 2437 54 for group 5 values are 8,068600E-02 8,069589E-02 1,225358E-04
Cross section or uncert, data differ for 2437 54

Cross section differ for reaction 2437 53 for group 1 values are 1,207600E-03 1,207466E-03 1,111518E-04
Cross section or uncert, data differ for 2437

Cross section differ for reaction 2437 63 for group 2 values are 1,022900E-02 1,022736E-02 1,019729€E-04
Cross section or uncert, data differ for

Cross section differ for reaction 2437 68 for group 1 values are 7.731700E-04 7.730915E-04 1,015587E-04

Cross section differ for reaction 2437 68 for group 4 values are 1,053100E-02 1,059260E-02 1,508030E-04

Uncert, data differ for reaction 2437 68 for group 4 values are 5.,959200E-02 5,958409E-02 1,327782E-04
Cross section or uncert, data differ for 2437 68

Cross section differ for reaction 2437 69 for group 4 values are 1,327300E-02 1,327460E-02 1,206867E-04

Uncert, data differ for reaction 2437 69 for group 4 values are 5,853100E-02 5,852337E-02 1,304116E-04
Cross section or uncert, data differ for 2437 63

Uncert, data differ for reaction 2437 70 for group 4 values are 5.,831800E-02 5,831017E-02 1,342735E-04
Cross section or uncert, data differ for 2437 70

Uncert, data differ for reaction 2437 102 for group 10 values are 1,165200E-01 1,165458E-01 2,212411E-04

Uncert, data differ for reaction 2437 102 for group 11 values are 6,245200E-02 6,240679E-02 7.238583E-04

Uncert, data differ for reaction 2437 102 for group 12 values are 8,334700E-02 8,085811E-02 2,986177E-02

Uncert, data differ for reaction 2437 102 for group 13 values are 1,022200E-01 1,051391E-01 2,855747E-02

Uncert, data differ for reaction 2437 102 for group 14 values are 9,257700E-02 9,256349E-02 1,459304E-04
Cross section or uncert, data differ for 2437 102

The plots for the matrices are shown below:
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